Hoxb3 deficiency impairs B lymphopoiesis in mouse bone marrow.
Hox genes are involved in hematopoietic lineage commitment and differentiation. In this study, we investigated the roles of Hoxb3 in hematopoiesis by examining the phenotypes of a Hoxb3 knockout mutant mouse line. Despite previous reports describing the apparently normal phenotype of these mutant mice, we found that by 6 months of age, Hoxb3(-/-) mice began to exhibit significantly impaired B lymphopoiesis in the bone marrow (BM). The cellularity was reduced by 30% in mutant BM compared to age- and sex-matched heterozygous and wild-type controls. The population size of B220(+)CD43(+) progenitor B cells showed a twofold reduction while that of B220(+)CD43(-)IgM(-) precursor B cells was decreased fivefold. Sorting-purified Hoxb3(-/-) progenitor B cells displayed significantly reduced proliferative response to IL-7 in culture, consistent with our findings of reduced IL-7 receptor expression in Hoxb3(-/-) progenitor B cells. However, the peripheral B cell pool in the spleen of Hoxb3(-/-) mice was maintained with a similar size as in wild-type littermates. Analysis of T-cell development in the thymus and B1 cell compartment in the peritoneal cavity showed no significant changes. Thus, our findings suggest that the Hoxb3 gene plays an essential role in regulating B lymphopoiesis in the BM of adult mice.